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(2) 

[ff^l] m.l&%)^<D*^jr=.lsT ^ /^y^-y— & (MAP) 

(b) (a) T^^L/c^iff^^K^HUfEma^^^^^^^-^x 

(c) iktH^tifcmiii^^m^i-^>^t, 

[ff*«2] BUfB (a) joJ;t>* (b) ^ i O^TKttS^^^TlT^tL 
5 If 1 (D^m o 

iuE^^Met-X aa - Pro (X aa |iAla, Cys, Gly 
£ ft It S e r T 5 ) ff jjtJS 1 C0^-}fe o 

[»*«5l fulE-^f- K^M e t-G 1 y-P r o-p-^ h^T-V 
KT?fc5ff^4^fe 0 

Iff ^^6] ^ if (MAP) £• 

(a) mmmWs huismap, ^xuN^^^^-^^^^^y^^^^ m 

(b) huis (a) ^±i&Ltctymm^7°^}?%mmm2^y^y-iit5i!&£ 
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(3) 



[tS*^8l MIB (a) *5J:t>* (b) tfs^*>£>fc 1 oOTfcli^iig^^ 

[If Mm 9 ] fufEU 2 ^y^tf— -fef #S i/^y^-i/jis^y^f*- if j vTfe 
<9, BUfE-^^K^Me t-X a a -Pr o (X a a |iA 1 a, Cy s, Gl y 

[ft 1 1 ] BUIE-^^ K#M e t-Gl y-Pr o - p h 07= 

[fft&]£l2] BUl5MAP^2^MAP-Cfc-5f»^^l<D^ife 0 
[ff^^l 3] fitifBMAP^t hMAPT'fc-Sff^JSl 2©J& 

(b) tfrSBSfc 2 ^zff-^— e 

[ft 1 5 ] lulS^ 2 ^T^^—tfj&S -y^-f^-JiV^y^^— tf 1 vt 
*>«K mifB^^K^Me t -X a a -Pr o (X aa |iAla, Cy s, Gl 

[If^^l 6 ] tufS^^ K^Me t-Gly-Pro-p -~ h nj^ 

[§S#3g 17] $ |IMA P ^"^tffS*JS 1 4 ©K^-^. 
[S**Sl 8] ISIEM A P ^ 2 IMA P Tfc 5SH*« 1 7 (DB.J&m&yg. 



ft ^2003-51 1063 (P2003-511063A) 

(4) 

=¥5/ ho 

[if 2 0 ] MIE^ 2 ^j-y—eti i?-<y?-i/s]"<y^y—ii 1 vt- 

* 

<9 > fulE^:/^ K#M e t-X a a -Pro-p--hn T-y K (X a a ft 
Ala, Cys, G 1 yt/:liS e r -efc5ff^^ 1 9<D*y h„ 

[If 3^31 2 2 ] BUlE-<7 0 ^- K^M e t-Gl y-Pr o - p h 0 7- 
y K"C2b ^ > BUf5MAP^2MMAP-efc5lf*^2 1 <D*y h 0 

[If 2 4 ] Huffijg 2 s<-7?-y— if tfSi^^v^i^^^-i? I VT* 
5 If Jfc:* 2 3 (D^~7^- K. 

[ff jfcJS 2 5 ] ttilE^T 0 ^ K#M et-X aa -Pro (X aa teA 1 a 
, C y s x G 1 y Sfctt S e r -?*>S) Sr^tftS*^ 2 4 (D^f- K. 

[ff3fcJS2 6] Met-Gly-Pro-p- — h nT — y K^bftSff 
3^31 2 5 <D^-f^- K 0 



#£2003-511063 (P2003-51 1063A) 

(5) 



[0 0 0 1] 

**Wtt^#*Wffl#j*£#*MCB 9 5 1 2 6 5 5©Tfc«JffOi«t 
[0 0 0 2] 



[0 0 0 3] 

Xli^G l y> Ala, Ser, Cys, Thr, Pro 3o JztFV a l ) T&tU2 
^t-^T^^f^f (MAP) (EC3. 4. 11. is) Wot 
Bfc*£*L5;££> 5o fcfc*lN*ffi©37^/^ Me t -Th r - P r o£fcte 
Met-Val-Pro TfcSf&liMA P <£ 5 ^ ^WfStttHST'f- 
5 (Mo e r s c h e 1 1 £>, 1990, J. Biol. Chem. 265, 1 
9638-19643 ;Tsunasawak, 1985, J. Biol. Ch 
em. 2 6 0, 5 3 8 2- 5 3 9 1) 0 fcSlW^y^f |^oT, N» 
^©Bfc5&«\ in v i v oT^^(^tg-r-5fc4e)^^FRl^T^5 0 Mx. 

/Wfcfc af©*tt©N*«8tftt^ UtUf&mt £*L5 (Go r d o n h, 19 9 
1, J. Biol. Chem. 266, 8 6 4 7-8 6 5 0 ; Du r on i o ^ 
, 1989, Science 243, 7 9 6- 8 0 0) 
[0 0 0 4] 



*# £ 2003-511063 (P2O03-51 1 063A) 

(6) 

MAP f ^(D^^^mmt^^m-Vh^ (Li^tJJChang, 19 
95, Proc. Natl. Acad. Sci. USA 9 2, 12357-1 
2 3 6 1 ; L ifci^Chang, 1996, Biochem. Biophys 
. Res. C ommu n. 227, 1 5 2-1 5 9 ; B r a d s h a wb, 19 
98, Trends Biochem. Sci. 21, 2 8 5-2 8 6) 0 mt£ 
tC N IPIIMAP li^©; ytTt? Ht>80EttT?*><5 (Ben-Ba s sa t 
b, 1 987, H. Bacteriol. 169, 7 5 1 -7 5 7) „ r©i^ 

fc, MAP^«Il^|&^J;^^Jia<DjE^^tg^^^T$>So 
[0 0 0 5] 

^ i©i^^ f t = y s^si/cttT^ < , map itmcommm 

4fti^2ttT©t#J^fct (#B4$M*|5, 8 8 5, 8 2 0f) 0 £ 
fc % ^JkWfT^PW^J^^^«2MMAP(D^^^P£$Tfc-5 

(Gr i f f i thb, 1997, Chem. Biol. 4, 4 6 1- 
4 7 1 ; L i u?), 1998, Science 282, 1324-1327; 
Lowtherb, Proc. Natl. Acad. Sci. USA 95, 1 
2153-12157;Sinb, 1 9 97, Proc. Natl. Acad. 
Sci. USA 94, 6099-6103) , 2lMAPIijfcf t^l:^^ 
ft®m*%:tiLX\,^Z>Zk&7FV££tlZ> 0 
[0 0 0 6] 

ma p temm±ydmm& £xfm&±mmmiz% Mxmm^m^^tz-t<Dx 
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(7) 

SlECMAPg^i^fel:!*, ~:/t KJJ ^Jfc£& (Do i h, 19 8 1, 
Anal.Biochem. 118, 1 7 3-1.84) , 75 / g^^v^*— if 
^S(C^<^^^^^-if^$5j;^o-v ? T^^^>'^ (Carters 
J: t/M iller, 1984, J. Bacteriol. 159, 453-45 
9) , -i^r^ZzM:? a-v h ^7 :7-< —l-^l^T^^t KD> (Mooreb, 1 
958, Anal. Biochem. 30, 1185—1190), 7 Uf" 
^ (Ste inb, 1973, Arch. Biochem. Biophys. 
155, 202-21 2) tfctto-?^^;^!: K/j3 -^^^h^^y 
— (Roth, 1971, Anal. Chem. 43, 880-882) 

#:^^<MHPLC^n-7 h^:7^- (C o h e n S t r y d o m 

, 1988, Anal. Biochem. 174, 1 — 1 6 ; Z u o h, 199 
4, Anal. Biochem. 222, 514-516) „ t£ btRcg®^:/ 

UV^titi (Larrabeek, 1999, Anal. Biochem. 26 9 
, 1 9 4-1 98 ;Wa lkerfc, 1999, Biotechnol. A p p 
1. Biochem. 29, 1 5 7- 1 6 3) ^i^fcSo -tlb^felift 

[0 0 0 7] 
[0 0 0 8] 
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(8) 

VZ®>m-fZ>m&. ^U^fKliMe t-X a a - P r o (X a a JiA 1 
a, Cys, GlylfcliSerTifeS) Ll^^ KJiM e 

t -G 1 y-P r o - p -=. Fd7- V K-Cfc5„ 
[0 0 0 9] 

ly^ts^-^f- KSr, MIBN^^^^-^>-^MIBMAP{cJ;oTBUf5^^ K 

^^-•iftcioT^m^nsc^^aiSpp^^^ri-s) , (b) ( a ) -c^e 

^KttMe t -G 1 y-P r o-p-n b*T~V KT*£>5 0 £ CD 

, MAPPl^J^rJ; 9 Elicit mi" 5 &m&ft<Dm&m*'fZ>zkb1fr 

[0 0 10] 

5 1 ^(Dmmmmt Lx*&m\z. tmoxfexfD&mimLtcKifcu&yo 
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(9) 

mm £ tut** fc©* * 2 <o^yf-^^\z. x o -o*m $ tt 5 § c ^mtuftg- 

A P % «fc V \ 

[0011] 

feSr^Jfe-t-5fc«)©fftW*^tf^r5/ h*ttMt-fZ> 0 MlMAP^fr 
[0 0 12] 
[0013] 

Lfc^oT, *^lc«toT^$tb5V><o^©^©— §Bi LT % MAP 

^tt*? £ IMA P RaMSttSrffl»»c^ttJ*5 «fc fcfc^jfefc J; tmm 

[0014] 

tt* 2 <D^yj-¥—v t k t zmm-tZc m^y^- k«ma p k * 0 t 

[0015] 

—if (EC 3. 4. 11. 1) t£Z<DT 5 y^^^-ifCDSWi: LTl< r £ 
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(10) 

iftitiP^&^So L^tMAPIiMe t.-p--hnT^y K£ijDgff LT p -~ 
[0016] 

k£nib*LTV^„ ag^{iti-6— X aa -Pro-p h nr-y K ( 

y-f I V (EC 3. 4. 14. 5) ( 6 jfci^&fbfciJ^ C D 2 6 £ t> 
1^5) T£>5 (0iJx(iEI 1«B) 0 fef I Vte 

, ^ai^^m3S^ttigTi-5 <b<D©, »^2#i©7^;i^LT (P 
r o ©ft*? "9 (-) A 1 ajo£iO*t Ko^v'/d y IJJE-fS ^ £ t>-C£<5 (I 

keharab, 1994, Meth. Enzymol. 244, 215-22 
7) „ ^^Jfit-^oT, iy^J-iy^^-y^y—^i I VliN^STy r -G 1 
y^SIttTflJffiT^2.rtt)£V^^tlfc (Pr 00 s t^, 1 9 9 9, J 
. Biol. Chem. 274, 3988-3993) 0 
[001 7 ] 

li^fc«2fMAP^Me t-Gly-Pro-p hn7^!i K*5<tl>* 

^zf^tv^-f^tr—v I V £ fuf5-<^ K^fe P -~ h n T~ 

y-Pro-p-^huT^y h'&£j&tZ> Z t &X*% , &<<r? l f' 9 SA~<'f s f'# 
—if I Vli4itfcG 1 y-P r o-p-^ bnT~y K^Sf i~S r. £ ^ J; 

[0018] 



ft £ 2003-51 1 063 (P2003-51 1 

(ii) 





[0 0 19] 
[0 0 2 0] 

( ^ iilG 1 y ^ Ala. Ser, Cys, Thr, Pr otfciiVa 1 ) tfS^ 
K-^m§P^«N*^ig^ - tih(DT $;m<D HOI oSr«pfc/jj*ttLff * 

y^fc5-fcfc£B$*lfcV\, Lf^cT, Me t-Gl y-Pr o- 
p-^hnj-ij KliMAPiaoT^Ji^tbt, V^f-VA^rfJ-f—^i 
Vlft^SG 1 y-P r o-p-T^y K*»WT#5^ % Met-Gly- 
P r o - p -~ h n T— y K-t^tOfi^^^l^^^w.^ j v gg T|i 

—tfTNfcS. m^:7W-i?\ «iBG] y-Pr o -Leu 

tTfljm^m5Fy7^^^f (Aoyagib, 19 
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(12) 

78, Biochem. Biophys. Res. Co mm u n . 8 0, 4 3 5 

) g i y-ph e-fcm&ft&mwk Lxmm-r&z. tms*? 1 ^ 

C (Jadotb, 1984, Biochem. J. , 219, 9 6 5 ;Dou 
g h t y *3 cfctKG ruenstein, 1986, Biochem. and C 
e11 Biol., 64, 772) Kb*h, m2^-7^y—Hb lltiofc* 

[0 0 2 1] 

f^ifiiMAP^C^ (millOmM^ (pH7. 3 5) 1. 5 
mM MgCl 2 , 15 0mM KC1, 1 0%^!) tn-;K 0. 1~0. 5 
mM C o 2+ IWmMm [Z u o h (fujf) ] % 3 0 ~ 3 5 °C) TUttT^ 

[0 0 2 2] 

Gl y> Ala, Ser N Cys, Thr, Pro £fcf£V a 1 ) £r*4SW>fe 2 

*>S»£\ fftt^S^HiaiMe t-X a a !-X a a 2 (X 
a a 1 (1G 1 y , Ala, Ser, Cys, Thr, Pr oltliV a 1 % U % 
L<teA 1 a N Cys, G 1 yt/cliS e r % U< fcfcG 1 y Tfc •? N X 

a a 2ttP r o % Hy p^fcfiA 1 a % L<(iP r oT&>5) 

Me t-Gl y-Pro-i,W^5 0 l^LStt^MAP^^f^f a 
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(13) 

ItMe t-Gl y-Pro-Gl y-Pro -|»tf;|j:Me t -G I y - 
P r o-G 1 y-P r o-G 1 y-P r o - *fc LT X V\ ftifft 

b^f^W-f IVIi (MAPIIJ:5N»e tgjJfrgHO 

[0 0 2 3 J 

^1 Vfei^T^Ci U ^fK^Me t-Gly-Pro-Gl 
y - P h e -^ffigR^fcfiMe t-Gl y-Phe-Gl y-Pro -ftlffiSU 

[0 0 2 4] 

> ftftOIgCioT, mtf^n^ h^77^-, 

T#5o -^ICiLT, (1) ^2-<^^-if^J;oT-<7 0 ^ K*>bttttJ$ 

titimizmmm<Dmmsm\iL, (2) ^^^©^^^ttii-sc t 
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(14) 

UT, 1&lli&tlZ>b%.yt%$&1-Z)? l/^qtl^y h (Van Noorde 
nb, 1997, Anal. Biochem. 2.5 2, 71-77) ;1frft£fri 
Z>t J $>\t ] 0l£%%%.'tZ)7 -T ^ S -3- FJi7^tD^Wvyy (Lo j 
da, 1996, Acta Histochem 98, 215 — 218) ; tk 
ffi$tl5i:^^)t^t6 4- ^ h*is-2—)-7^;UT (S c h a r 
peb, 1988, CI in. Chem. 34, 2299-2301) iztdt2 
-1-7j-JlsTK IS (Ikeharab (bU*|) ) ; Wdtti^tl^ t^T h7/!i 7^ 

ff^ct^ 3, 5 -v?^'o^e- 4 - t Kn^riXT- UK (Shibuya-Sar 
u t a £>, 1995, J. CI in. Lab. Anal. 9, 113-118) 
; $S£TJVfrm£tiZ> t 4 15 nmlMi^^op -~ hoT^U K (m±) 

7^t^ ($J : KG 1 y - P r o - p -T-U if £IBV^T ?/-fe-f ) 

"C, LTJ£<^£n/TV^^bTfc5 0 P-- hnr-y K^ttS 

^C(iV^<O^^M^?)^m^■^&^^^tLTV^^ (I k e h a r a (tfiJt,) ) 0 

K) > 5 4 8 nmT^iJ^-r^S^^^^^ii:^) (|^l_h) 0 
[0 0 2 5] 

&3£Wnm*t£Ty J £4M7£&&^-tZ> 0 Mz-l$*T y-fe-f te, (MAP 
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(15) 

[0 0 2 6] 

[0 0 2 7] 
[0 0 2 8] 

±!Eo^fe^iRifii^iij6$*Ls 0 ^tztfoxttfexn, mzyon, iuismap 
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(16) 

#tfS'>#v> (*fc{^ffi$P^s-<^K^f>^m^^v>) rifcfc*. Lfcas 

; Wf ^ fIvtfe5i A *©*5fc#HU*Me t-Gl y-Pr o-p 
hnr-y KOftfrfJfc^^KG 1 y-P r 0 -p-^hn 7 -!) K*H£ 

[0 0 2 9] 

AP L^P1^L^V> i{f 7 v ^ y y |1 2 1M A P ^Plff 5 ^ i IM A P 
[0 0 3 0] 

#M A P KtfcttMA P -J* 2 ^ry—e KfcttWm LfcV^^5#. 

o 

[0 0 3 1 ] 
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(17) 

■% 

„ mX-\-£M.mWi3L*:P5<fc£>K7 5. *cV 1/ (fumigil 1 in] T^llfc 
[0 0 3 2] 

gist (^3^^^-rs^) (DmmmmmzmLT, it-a-yv&mm^x? v 

XP<yf - KM e t-Gl y-Pro-Gl y-Phe-p--hn7-!J K £1£ 

L/6>U ^tti^tL^) p-^hnT-y KC0*^^>i--5^« N Gl y-Pr o 
- p --haT^y K {V^J-^jV^y^-y— fef I VSI) SfcttG 1 y - P 
he-p-^huT-y K (^f/i/ycSI) Ir^LT, ^i»SC<H£!^1- 
6 £ 0 ^fOT^iJ^G 1 y-Pr o-p--hn7^y K£<£/8 Ltz. 

p -= hnT-y K^&ffiSrlfST, Gl y-Phe-p-^har- 

[0 0 3 3] 
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(18) 

if I V~C$><5#-n\ frSLV^^KfiMe t-X a a -P r o (X a a fit A 1 
a. Cys, GlytfcliSer-CifeS) i'b&t LV^^ KUMe 

t-G 1 y-Pr o - p - - huT-il K*C*>3 0 - ^ ®SJS^(±MA P 
tt/v-Vb £V\, ^tbttMAPRaS^JSr^ffii-5^i^iro 0 

[0 0 3 4] 

*38W«:* ^^^S^i^ittt, MAPSrtHm-t-S^rfe^^iUMAP, s& 

^i"5o Mi. (a) MAP(:j;oTW$tl^N*^ft-yi: 

^--ifi-j;oT^m$^5 5c^^ttsiFB^-^^tf-<^K, (b) mmm2 

h<P<£>#£ LV^2-<^y— ifti^^^u^^^— if i VTfe5 0 

M2Me t-X aa -Pro (X aa «A 1 a v C y s % G 1 y SfcteS e r X 
&>6) LV^T 9 ^- KliMe t-Gl y-Pr o-p-^M7 

= y KTfeSo £ ;h, b <£> s/ Mi#£ L< I1MAP t^tf 0 rtb«MAPPl$^lJ 
£4£ tb-f 5 \^'&iL ib, ^fcttMAPlrtfiltS ^fe *5 5 *f ffi. <D—f&ft t 
LT^alo 0 r^^<D^2/ h<D&J$.fttem%}<Dm$&\ZAtlZ>Z ktfX$ s Ik 

[0 0 3 5] 
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(1.9) 

it £ tLfc^-g^ 2 (o^yf-y— if k «t o r^ffi $ ti o 5 cm&&ttm& t 

t-X aa -Pro (X aa teA la, Cys, Gl ylfciiS e r TfcS) £ 
"a^-s St>^ LV^^ KliMe t-Gl y-Pr o-p hn7-!J KT 

[0 0 3 6] 

(M3l±©5flJJB) 

[0 0 3 7] 
[0 0 3 8] 

(^ifeM) 

[0 0 3 9] 

Me t-Gl y-Pr o-p hnj- ]) K* s MAPO*Jf*Cfe5*»^ ? 
4r8:5£i-<5;fc*fc, Zuob (H&H) l:|5i$^TV^SAccQ-Tag7j/t 

[0 0 4 0] 
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(20) 

iSlSMAP*}itJ!k h 2 3!MAPK:B8-*-<5S$&'<7;*— * iff— 9 



l»±SDtUM) 





k cat (#-*) 


. K m (mM) 


k ea t/K m (m 
M- l #-») 


llMAP 


864±25 


4 ± 0. 7 


2 1 6 ±3 5 


2iMAP 


5 1 8 ± 3 5 


3 ± 0 . 5 


1 7 2 ± 2 6 



1 IMA P t 2 IMA P ©Sttte if *> S> & ^T^^U-^^— I V 

JDI-«t5 &W&%: fttefro tz 0 

[0 0 4 1] 

tcO. 1M KClfcitJfO. lmM C o 2 + 4 7 /x 1 (DMUMH ( 1 

OmM^^ (pH7. 4) , 1 0%? » ^ UML/cllMAPf 

fc»2iMAP (o. 6 /i g) jo«tr>v*rtfio. o o i ¥ISl:©^/f ^ 

2mMOMe t-Gl y-P r o-p-= h*T=-V KSriP^TRJ^SrW^ U/t 

{c, map (v^tb^^^-r^). •&*j"<'7*f-V')V'<zr = f-#— if i v^*^^i- 

$§U«^ttrt^<a^T\ fBM^ifc (r2) > 0 . 9 
[0 0 4 2] 

2 mm a p s ft £ zmm-tz iz& # 

h L7t^ N 2 mMCQM e t-Gly — Pro — p - — hoj^li K&fln&T 

♦ 

— h !i-^-^oT4 0 5 nmT^-^-Lfco G l y - P r o - p-- Ha 
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(21) 

\zM-fZ>7^*cV xvmWhm^tio m3lL7jk-t£?^^ nyMAP&J^v^ 

7°^- i?jl^<73-jr—<V I V^te if <b , 9 0 0nM7-7^f'!j y^STT $ 
^PJ.^^^fc 0 ^tbb^m^A ccQ-Tag^ (Griff ithb (M*l 

[0 0 4 3] 

[0 0 4 4] 
[0 0 4 5] 

[El] 

*^SHt4oMAP (A) ^it^^^^u^^y— if I V (B) ^J; 
[1212] 

^fKMe t-Gl y-Pr o-p-~ hnT~y KMUiMCfo 

IVIillMAP (•-•) fcit;2lMAP (O-O) <S>#£T-Cte 
p-- hD7=JJ KS:»aiT*5*S, ^y^Jj^^y— t? I Vfc'tt (V- 
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(22) 

[133] 

•^yf^^f^-t' I Vfi^^f KMe t-Gly-Pro-p- 
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A. Met-GIy-Pro-pNA -> Met + Gly-Pro-pNA 

B. Gly-Pro-pNA Gly-Pro + pNA 



Figure 1 
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